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(S) Surgical gripping instrument 



@ A surgical gripping instrunient, e.g. for gripping and renrioving intestinal polyps, includes a sheath 
(60), gripping means (59) at the distal end of the sheath nKivable with respect to the sheath by a 
predetennined distance for actuating the gripping means, a support assembly (10) and a slide (30) 
movable wtth respect to the suppoit assembly. The slide (30) is connected to at least one of the sheath 
and the gipping means fbr movement thereof. In accoidance with ttie invention, means are provided 
responsive to movement of the dide relative to the support assembly ty a distance less than the 
predetermined distance to cause the gripping means to be moved relative to the sheath by the 
predetermined distance in order to actuate the gripping means. This enables the throw of ttie 
instrument Le. the distance the surgeon needs to move hte or her fingers, to be reduced to a 
comfbrtable level while retaining the desired travel of the gripping means relative to the sheath. 
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SURGICAL GRIPPING INSTRUMENT 



This invention relates to surgical gripping instru- 
ments of the type which are introduced Into t>ody cavi- 
ties and manuafly operated to grasp a portion of the 
patienf s tissue. 

Manually operable surgical gripping instruments 
are well known. Typically, the gripping elements 
located at the distal end of the instrument are oper- 
ated by movement of a wire or cable manipulated by 
the surgeon at the proximal end of the instrument 
Very often, such instruments comprise a support 
assembly which includes a thumb hole and a slide 
which includes a finger grip and is movable with res- 
pect to the support assembly. The gripping instniment 
may be enclosed by a sheath such that when the wire 
pulls the gripping instrument into the sheath, the grip- 
ping instmment is actuated to grasp the tissue. Such 
gripping instruments are used for purposes such as 
bronchoscopy, bulboscopy. colonoscopy, duodenos- 
copy, endoscopy and gastroscopy. 

In some situations, relatively substantial move- 
ment of the slide with respect to the support assembly 
is necessary to actuate the gripping instrument For 
example, in the case of a polypectomy snare used to 
surgically remove polyps from the colon, it may be 
necessary to move the slide relative to the support 
assembly as much as three and a half inches. This 
movement known as the "throw* of the instrunnent Is 
very often uncornfortal)ie for the surgeon and some- 
times two hands are needed to operate the device. 

The problem underiying the invention is to pro- 
vide a suigteai gripping instrument of the type des- 
cribed wherein the throw required to actuate the 
instrument is reduced. 

Preferably, the surgical gripping instrument 
ishouid be cost efTldent to manufacture as a dispos- 
able device, be easier to use than comparable 
devices by virtue of the reduced throw required to 
actuate the gripping device, but t>e similar in appear- 
ance and construction to known surgical instruments 
of this type. 

Briefly, in accordance with the invention, the 
problem is sdved in a surgical instrument comprising 
a support assemk>iy, a slide movable with respect to 
the support assembly, a sheath and a wire passing 
through the sheath, and the Instrument Including grip- 
ping means at the distal end of the wire actuated when 
the wire is moved a predetermined distance reiath^e 
to the sheath, t^y providing an increase in the 
mechanical advantage of the device so that the dis- 
placement of the slide relative to the support assem- 
bly required to actuate the gripping devtc is 
substantially less than such predetermined distance. 

In accordance with the illustrated errtbodiments, 
the actuating wire may be ccnipled to the slide and th 
sheath may be movable or it may be fixed to the sup- 



port assemt>ly. in a preferred embodiment, the sheath 

is nwvable and a t>elt secured to the sheath and slide 

causes the sheath to move in a direction opposite the 
5 direction of movement of the wire when the slide is 

moved. In other embodiments, gear means provide 

the desired mechanical advantage. 

The foregoing and other features of the present 

Invention will be more readily apparent from the fbl- 
10 lowing detailed description of the accompanying 

drawings of illustrative embodiments of the invention 

in which: 

Figure 1 is a perspective view of a prefenred 
embodiment of the invention showing the snare 
IS loop unsheathed; 

Figure 2 is a top view, partly in section, of the 
embodiment shown in Rgure 1 with the snare 
within the sheath; 

Figure 3 is an enlarged side sectional view along 
20 the line 3-3 of Figure 2; 

Figure 4 is an enlarged side sectional view show- 
ing the snare unsheathed; 
Figure 5 is a section^ view along line 5-5 of Rg- 
ure 4; 

25 Figure 6 is a top view in section of a second emt>o- 

diment of the invention; 

Figure 7 is a sectional view along line 7-7 in Fig- 
ure 6; 

Figure 8 is a top view in sectton of a third emlx>- 
30 diment of the invention; and 

Figure 9 Is a top view In section of a fourth embo- 
diment of the invention. 

Refening first to Rgures 1 to 5, as shown In Rg- 
ure 1, a surgical gripping instrument according to the 

35 invention has. as a first component, a support assem- 
bly 10 which includes a proximal thumb ring 12 and 
raHs 14. Rails 14 are separated by a groove and con- 
nected at their proximal ends by thumb ring 12 and at 
their distal ends by an integrally formed front piece 1 5. 

40 Rails 14 are crescent-shaped in cross-section (Rgure 
5). Distal and proximal axles 16 and 18 (Figure 3) are 
transversely mounted in support assembly 10. 

As a second component a bifurcated slide 30 Is 
slidabty positioned on rails 14. Slide 30 comprises two 

46 finger rings 32, an annular body 33, and an elongated 
tongue 34 which extends beneath rails 14 (see Rgure 
4). The interior of annular body 33 matches the cross- 
sectional area of raas 14 which thereby permits lon- 
gitudinal movement of slide 30 relative to support 

50 assembly 10 between end cap 15 and thumb ring 12. 

The third component is a wire assembly 50 com- 
prising rod 51. connector section 55 of rod 51 (Rgure 
2) which connects rod 51 to a wire or cable 53, and 
connector 57 which connects wire 53 to a loop snare 

55 59 at its distal end. Snare 59 is shown in Rgure 1 In 
an open or unsheathed position. A sheath 60 
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envelops wire 53 and snare 59 except when wire 53 
is in an extended position to open snare 59 Into a loop 
as shown In Rgures 1 and 4. 

As shown in Figures 2 to 4. the proximal end of 
sheath 60 is secured to a block 70. Since block 70 is 
secured to sheath 60, longitudinal nrvovement of block 
70 between rails 14 will also cause the same longitu- 
dinal movement of sheath 60. StmOarty, since rod 51 
Is secured to slide 30, longitudinal movement of slide 
30 wOl cause the same movement of rod 51 . 

As shown in Figures 1 and 2. rod 51 extends 
through an aperture in front piece 1 5 and between the 
rails 14 through mounting block 70. Rod 51 is received 
within a bore (not nunibered) in block 70 for axial 
movement with respect thereto. Rod 51 is not 
enclosed by sheath 60 and extends between rails 14 
into annular body 33 where it is secured by connector 
6Z Connector 62 passes through so much of body 33 
as needed to secure rod 51 within the sSkle 30. The 
internal diameter of sheath 60 is sized to enable rod 
51, wire 53, snare 59 and connectors 55 and 57 sub- 
stantially free longitudinal nnovement along its entire 
length. 

Rgure 3 is an enlarged sectional view along lines 
3-3 of Figure 2 and shows a belt 80 which extends 
around the proximal axle 18, through block 70 in 
which it is securely fixed, and around distal axle 16. 
Tongue 34 which is a part of slide 30. extends from 
finger ring annular body 33 along the underside of 
rails 14 as shown in Figures 1 and 4. At the distal end 
of tongue 34. there is a heat seal pin 36 on to which 
is mounted the perforated ends of belt 80 as shown 
in Rgure 3. Belt 80 Is thereby connected to slide 30 
and is secured thereto by heating heat seal pin 36 to 
form a head as shown. Belt 80 may be fixed to b\o(^ 
70 (Fig. 3) by pvermoulding the block to the belt 

To operate the device shown in Figures 1 to 5, the 
user grasps the thumb ring 12 and finger holes 32 and 
pulls the slide 30 to the proximal end of the support 
assembly 1 0. In this position, the snare 59 is retracted 
within sheath 60 as shown In Figure 3. 

As is conventional, in one application of the inven- 
tion, the surgeon inserts the distal end of the sheath 
60 into the patient* s colon until the polyp is located. 
Using one hand, the surgeon can then move the slide 
to the distal end of the support assembly which sim- 
ultaneously causes the sheath 60 to t)e pulled toward 
the proximal end of the instrument and the wire 
assembly 51 , 53 and 59 to be pushed toward the dtetal 
end of the instrument This exposes and opens the 
snare 59 so that it can t>e used to snare the patient's 
polyp. If, for ^cample.thre inchraofmovem ntofthe 
gripping means relativ toth sheath are r quired to 
fully unsheath th snare 59, vnth th surgical instru- 
ment shown in Figures 1 to 5, it is only necessary for 
the surgeon to move the slide 1 .5 inches relative to th 
support assembly. 

When the snare has been positioned around the 



polyp t be rerTK>ved. the surgeon then pulls the slide 
back toward the distal end of the support assembly. 
This causes the slide to pull the wire assembly and 
snare 59 toward the proximal end of the instrument 

5 while, at the same time, the sheath 60 is pushed 
toward the distal end, causing the snare to dose 
around the polyp. Again, the movement of the slide 
relative to the support assembly necessary to cause 
the snare to be retracted is one-half the movement of 

to the snare relative to the sheath. Hence, even if dis- 
placement of the snare relative to the sheath is in the 
order of four inches, the surgeon need move the slide 
relative to the support assembly only two inches 
which is a relatively simple matter. 

IS Although the preferred embodiment of the pre- 
sent invention has been described as a snare, the 
principles of the invention are applicable to other sur- 
gical gripping devices such as grasping forceps, 
biopsy forceps, retrieval baskets^ mechanical lithot- 

20 riptore, etc. Furthermore, remote electrostimulatkin, 
cauterization, or other electrontechantoai operations 
or procedures can be accomplished at the gripping 
end of the device if the sheath is made of an electrical 
insulating material, the wire cable, rod. and electrical 

2S connector 62 are made of electrical conductive mate- 
rials, and an extemal electrical connectorof a power 
source, a Instrument or a measuring devtoe is 
attached to connector 62 (Figure 1). 

Rgures 6, 7, 8 and 9 show three additional eml)o- 

30 diments of the invention in which gears are used to 
provide the mechanical advantage for reducing the 
throw of the device. Witti respect to these embodi- 
ments, the devtees are shown schematically. In each 
case, as in the case of the embodintent of Figures 1 

35 to 5, the rod which is attached to the snare or other 
gripping means is shown at 51 and the sheath at 60. 
The support assembly is shown at 1 00 tennninating in 
a thumb ring 102. The support assembly 1 00 includes 
two rails 104 and 106 on which a slide 108 is adapted 

40 to move longitudinally (axially). The sIMe indudes 
finger rings 1 10 so that the user can move the slide 
1 08 relative to the support assembly 1 00 by grasping 
in one hand the finger holes 1 10 and the thumb hole 
102. 

45 IntheembodbnentshownlnRgureseandT.the 
wirerod51 is secured to the slide 108 and moves with 
it A cap 1 1 6 is secured to the sheath 60 and arranged 
for axial, slidable movement with respect to the slide 
108. Two p'ink>ns 1 18 and 120 are rotatatily supported 

50 within the slide 108 (see Rgure 7) and engage, re- 
specthrely, rack 122 on the sheath cap 116 and rack 
124 on the upper surface of raO 104. 

Depending on the diametere of th pinions 118 
and 120, as the slide 108 Is nrroved relative to the sup- 

55 port assembly 100, ttie wire is moved in on direction 
and the sheath in the other direction. As one example, 
th ^zesofthepinlons 118 and 120 may be selected 
s that the relath^ displacement of th sikle to the 
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support assembly is one half that of the sheath 60 
relative to the rod (and snare) 51. In the embodiment 
of Figures 6 and 7, as the slide is pulled proximaily 
toward the thumb ring 1 02, the wire 51 Is pulled in the 
same direction causing it to t>e retracted into the s 
sheath. Simixltaneously, this proximal movement of 
slide 108 rotates pinion 120 dodcwise causing pinion 
118 to rotate counterclockwise and the cap 116 to 
move in a distal direction, thereby advancing the 
sheath around the retracting snare (with respect to the to 
support assembly 100). As the slide 108 is advanced 
toward the distal end (to the left in Figure B), pinion 
120 rotates counterclockwise causing pinion 118 to 
rotate clockwise which drives sheath 60 to the right 
At the same time, the wire 51 which Is secured to the f 5 
slide is moved distally (to the left). 

. In the embodiment of Figure 8, a third pinion 1 19 
Is mounted on the sIMe 108 in engagement with the 
pinions 118 and 120. Moreover, the sheath 60 is 
immovably secured to the distal end of the support 20 
assembly 100 so that. In this case, only the wire is 
movable. Because of the addition of the third gear, in 
the embodiment of Figure 8, the mounting cap 116 
and the rod 51 move in the same direction as the 
movement of the slide 108 relative to the support 25 
assembly 100. in other words, if the user pulls the 
finger grip 110 towards the thumb hole 102, the three 
pintons 118, 119 and 120 also pull the rod 51 towards 
the thumb hole, i.e. towards the support assembly 100 
which tends to pull the snare into the sheath 60. In this 30 
embodiment, as the slide 108 is advanced distally (to 
the right in Rgure 8) pinion 120 rotates clockwise, pin- 
ion 119 rotates counterclockwise, and pinion 118 
rotates clockwise, thus moving rack 116 and the wire 
51 also in the distal direction (to the right). In other 35 
words, the wire moves in the d'o-edion of movement 
of the slide at a different rate. 

Rgure 9 is simBar to Rgure 8 in that the sheath 
60 is immovably secured to the support assembly 100 
but in this case, the pinions 118 and 1 20 are coaxially 40 
mounted. Movement of the slide 108 distally (to the 
right) rotates both pinrans 118 and 120 clockwise 
which again moves rack 11 6 In the distal direction (to 
the right). I.e. in the same directton of movement as 
the slide. 45 

In the embodiments of Figures 8 and 9, as in the 
case of the embodiment of Figures 6 and 7, the rela- 
tive size of the pintons detenmines the mechanical 
advantage of the instiument Le. the throw required to 
actuate the gripping device. It is contmnplated that, so 
with the embodiments of Figures 8 and 9, a mechani- 
cal advantage as high as four may be obtained, i.e. 
th throw required to actuate the gripping device wOl 
be one4ourth th actual movement of the gripping 
device relathr tothesh ath. 55 

A surgical instnmient in accordance with the 
invent! n may be mad of any suitable material. It is 
contemplated that the device Its If can be mad dis- 



posable in which case both the support assembly 10 
and the slide w8l be moulded from a suitable plastic 
such as polycart)onate or other inert plastic. 



Claims 

1. A surgical gripping instmment of the type includ- 
ing a sheath (60), gripping means (59) at the dis- 
tal end of the sheath movable with respect to the 
sheath, a predetermined distance for actuating 
the gripping means, a support assembly (1 0, 1 00) 
and a slide (30, 108) movable with respect to the 
support assembly, the slide (30. 1 08) being con- 
nected to at least one of the sheath and the grip- 
ping means for movement thereof, and 
characterised by means responsive to movement 
of the slide relath^e to the support assembly a dis* 
tance less than the predetermined distance for 
causing the gripping means to be moved relative 
to the sheath by the predetennined distance in 
order to actuate the gripping means. 

2. A surgical instrument according to Claim 1, whe- 
rein the means responsh^e to movement com- 
prises nrieans for simultaneously moving the 
gripping means in one direction and the sheath in 
the opposite directran. 

3. A surgical instrument according to Claim 2. whe- 
rein the means resF>onsive to movement com- 
prises means connecting the slide to the gripping 
means and a belt (80) connected to the sheath 
(60) and slkJe (30). 

4. A surgical instrument according to Claim 1, whe- 
rein the means responshre to movement com- 
prises rotatable geare (1 18, 120) nwunted on the 
slide (108) and engaging the sheath (60) or the 
gripping means (59). 

5. A surgical gripping instrun^ent comprising: 

a support assembly (10, 100); 

a sIMe (30, 108) mounted on the support 
assembly for relative movement with respect 
thereto; 

a wire (53) movable with the slide relative 
to the support assemtdy; 

gripping means (59) at the distal end of the 

wire; 

a sheath (60) enveloping the wire, move- 
ment of the wire (53) a predetemtlned distance 
relative to the sheath, causing the gripping means 
to l>e actuated; and characterised by 

means enabling the slide to b mov d a 
distance relative to the support assembly less 
than the predetermined distance t actuat th 
gripping means. 
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6. A surgical gripping Instrument according to Claim 

5, wherein the sheath (60) Is movable relative to 
the support assembly (10, 100) and wherein the 
enabling means comprises means for moving the 
wire (53) In one direction and simultaneously s 
moving the sheath (60) in the opposite direction. 

7. A surgical gripping instrument according to Claim 

6. wherein the wire (53) is secured to the slide 
(30), wherein the support assembly includes dis- io 
tal and proximal axles (16, 18) and wherein the 
enabling means comprises a belt (80) fixed at 
both ends to the slide (30). the belt (80) passing 
over both of the axles and secured to the sheath 
(60), whereby movement of the slide (30) in one is 
direction causes rotation of the belt (80) and 
movement of the sheath (60) in the opposite 
direction. 

8. A surgical gripping instrument according to Claim 20 
5, wherein the sheath (60) Is movable relative to 

the support assembly (100) and wherein the 
enabling means comprises gear means (118, 
120. 122, 124) connected to the sheath (60) and 
support assembly (100) Ibr moving the sheath 25 
(60) In a direction oppostte the direction of move- 
ment of the slide (108) relative to the support 
assembly (100). 

9. A surgical gripping instrument according to Claim do 
5, wherein the sheath (60) is fixed to the support 
assembly (100) wherein the wire (S3) is movable 
relative to the slide (108), and wherein the enabl- 
ing means comprises gear means (118, 120, 122, 
124) for moving the wire (53) a distance relath/e 35 
to the support assembly (100) greater than the 
displacement of the slide (1 08) relative to the sup- 
port assembly (100) as the slide (108) is moved. 

1 0. A surgical gripping instrument according to Qaim 40 
9, wherein the gear means (118, 119, 120) 
causes the wire (53) to move in a direction oppo- 
site the direction of movement of the slide (108) 
relative to the support assembly (100). (Fig. 8) 

45 

11. Asurgtea) gripping instrument according to Claim 
9. wherein the gear means (116, 118, 120) 
naiisftff the wire (53) to move in the same direc- 
tion as the slide (108) relative to the support 
assembly (1 00). (Fig. 9) so 



6 



EP 0 446 020 A1 





8 



EP 0 446 020 A1 




EP0446 020A1 



Eorope&B Patent 
Office 



EUROPEAN SEARCH REPORT 



Applicailoa Ntmbtf 

EP 91 30 1829 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



CStalton of docnsMcsf ^ntSh imScuioiig wtitrc appn^riate* 
of rcl w f t pasMgci 



RclevanC 



CLASSmCATION OF THE 
APPUCATION Ost. aS) 



A 

A 
A 
A 

A 

A 



DE-A-3 012 447 (MASLANKA) 

* Pl9-; paragraph 2 * 

US-A-3 955 578 (CHAMNESS) 

* Figure 1 * 

GB-A-2 162 782 (CYANAMID) 

* Page 2, lines 2-7; figure 1 * 

DE-A-3 632 786 (GRIESAT) 

* Figure 2 * 

US-A-3 181 533 (HEATH) 
US-A- 612 569 (MOSCROP) 



Tho 



I icpoft has been dram op for d 



1.5 
1.5 
1.5 
1.5 



A 61 B 17/32 
A 61 B 17/28 
A 61 B 17/22 



•reCHNICAL FIELDS 
SCAKCHED Oai. dSl 



A 61 B 



THE HMSUE 



03-05-1991 



BARTON S.A. 



CAlEGOaV OP OTCD DOCUMENTS 

X : paittaiUfty rdmat If ttftoB mioat 

V i ^ autlculM ^y wl— lat tl < 

A:t« 

O : I 
P: 



I of thai 



T : tbcoiy or yrloci^k nsMytng th« I 
C : orUcr ptttotn Ja o i ntnt , bat pobUsbotf on, or 

ate ibo flfiBi dato 
D : doGODMnt died la thm appUcatioa 
L i docBBMai dtc4 for oShcf raasoas 



r of iko noM padtoat faaiilj» comtpo Ddtm 



11 



